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ulron Joseph Fuller, President & CEO

Mr. Fuller isthefounder and President of Futron Corporation. He started Futron in 1986 after
recognizing the need for improved performance and better integrated solutionsto problems
involving technology, management and people. Theresult isan enterprising company focusing on
technology as a strategic element of an organization’s business strategy. The company isan
innovator in developing systems solutions to technology management challengesin a rapidly
changing world. Itsmission isto make technology work for the strategic and competitive
advantage of itsclients.

Mr. Fuller began his career at the National Aeronautics and Space Administration where he spent
20 year s as an aer ospace systems engineer, project manager, and senior executive. Heis
experienced in the design, development, and oper ations of human-piloted and robotics spacecr aft.
Space programs to which he has been a contributor include Gemini, Apollo, Skylab, Space Shuttle,
TIROS/NOAA, and Space Station.

Mr. Fuller wasa Charter Member of the Federal Senior Executive Service and arecipient of the
NASA Exceptional Service Medal. A Houston, Texas native, hereceived a Bachelor of Science
degreein Physics from Texas Southern University, and a Mastersin Business Administration from
the University of Houston.
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uiron

The name Futron is the union of two words:

future and -tron (the Greek suffix for ‘instrument’) making usliterally the

“Instrument of the future”
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ulron About the Corporation

A system engineering and
technology management firm...

Management

M aking technology work...

To confront the
challenges of the future
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vlron Cor porate Background

Futron’s
headquartersarein
Bethesda, Maryland
(top) with officesin

» Founded by President Washingzgr;] tZrc):
Joseph Fuller, Jr.in 1986 and Houston, TX

» Headquartered in Bethesda, MD

= Officesin Washington, DC and
Houston, TX

= Top Secret Clearance

= 1S0O 9000 I mplementation
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ulron Futron Skillsand Competencies

Skills

m Advanced technology knowledge &
experience

Technical systems analysis

Process innovation

| nformation management
Management systems analysis
Risk-based decision support
Communications and outreach

Competencies

m Understanding the dynamics of
research and technology enterprises

m Developing and implementing cost-
effective technology management
strategies

m Transforming datainto useful
information for decision-makers

What does Futron do for our customer s?

. Deliver creative “out of the box” problem solving
. Bring a strategic value-focused busi ness perspective
. Apply cutting-edge analytical methods and tools

m Leverage knowledge, skills, and competence
m  Act as an independent honest broker
m  Generate resultsthat pay for services many times over
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uiron

Technology M anagement

Consulting Services

Business Planning &
Market Analysis

Research & Technology
M anagement

Program M anagement

Technology Policy

Market Forecasting

Economic I mpact
Cost Benefit

Regulatory Analysis

Organization
Effectiveness

Organization Assessment

Strategic Management &
Process | nnovation

Change Management &
Organization Transformation

Perfor mance M easur ement

Business Process Reengineering

System Architecture Analysis
Requirement Analysis

Technology Assessment/Transfer

R& D Portfolio Management

System Modeling & Simulation

Strategic I nfor mation
M anagement

I nformation Resour ce
M anagement

Architecture/Design

I nfor mation M anagement
Systems

Information Security Analysis

Data M anagement

System Safety & Reliability

Failure Modes, Effects, & Criticality
Analysis

Risk M anagement/Decision Support

System Analysis

Management Systems

Communications &
Outreach

Communications
Promotions
Publications
INTERNET Products

Exhibits
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ulron R& T Life Cycle Services

-
Technelogy Policy Analysis R&D Parfolic Management ’. Technology Assessment Risk and Safety Analysis Technnology Assessment
Facilitated Planning Activities © Risk-Based Decision Support :?rllﬂgl:cqj'p‘::?l'ﬁlss Risk-based Decision Support Cost-Sharing Partnership
Legislative & Regulatory Analysis Benefit-Cost Analysis b ision Support

Program Management Support Ptroposal Processing

MARKET ASSESSMENT PROTOTYPE DEVELOPMENT SYSTEMS DEVELOPMENT PUBLICATIONS & INTERNET
Market Forecasting Risk-Based Decision Support Risk-Based Support PRODUCTS
Competitive Assessment Systems Engineering Support Systems Engineering Support Brochures and Reports
Technology Forecasting Risk and Safety Analysis Risk and Safety Analysis Newsletters and Articles
Program Management Home Pages on the WWW
PLANNING AND DEFINITION OPERATIONS DEVELOPMENT COMMUNICATIONS
AND OUTREACH

Futron provides an array of servicesthat span thelife cycle
of research and technology activities
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vlron Typical Clients

Aerospace Industry

Applied Physics L aboratory

Boeing Defense and Space Group
Kaman Sciences Cor por ation

L ockheed Martin Cor poration
Science Applications Int’| Corporation

NASA

Headquarters

Ames Research Center
Goddard Space Flight Center
Johnson Space Center

L ewis Resear ch Center

M ar shall Space Flight Center

Other Clients

Department of Defense

Department of State

Department of Transportation

Federal Aviation Administration

National I nstitute of Standards and
Technology

| nter national

Technologies Aerospatiales (France)

| shikawajima-Harima Heavy Industries
(IHI) (Japan)

Volvo Corporation (Sweden)

Biosystems L ife Sciences | nter national

Canadian Space Agency
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ulron  Selected Futron Capabilities

» Advanced Concept Modeling

« Integrated analysis of systems of systems, providing big picture insights that
enabl e better technology planning and decision making

» Research & Development Portfolio Management

« Deveoping and implementing methods for maximizing the benefits of R&D
Investments

» Risk-Based Decison Support (RBDYS)

« Balancing risk across program elements including safety, performance, cost,
schedule, reliability, and availability

Futron is working to solve the challenges facing advanced technol ogy
organizations in transportation, aerospace, and defense
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Generalized Approach to Advanced
ulron Concept M odeling

Element Definition Architectur e Definition Market Definition
* Spacecraft * Elements e Customers
 Launch Vehicles * Number of Elements * Products
* Ground Systems e Timing e Competition
* Etc. * Etc. * Demand
Element ...N
Element C
A
Element B B e
Element A c o
Performance N
Cost

Technology Trends Budget Constraints Requirement Trends
Advanced Concepts Schedule Constraints « Compar ison of Policy Changes
Proposed Systems Policy Constraints International Issues

alter nate ar chitectures

» Sensitivity analysis
within ar chitectures

* Risk assessment

M odels are Excel workbooks

* Modular linked spreadsheets

» Architecture elements are modules

» Visual feedback on key parameters & outputs
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vlron System M odeling Benefits

» Quick, traceable, integrated end-to-end system architecture smulation

»  Sendtivity analyses among input variables related to architecture elements
and marketplace

» Rapid option assessment supports architectural concept refinement and
architecture comparison

= Accommodates architecture attributes of technologies and applicationsto
markets

» Accommodates alternative government, industry role scenarios

» Addresses uncertainty explicitly, producing distributions rather than point
estimates

L ets decision makers consider the value of a particular technology based
on itsrelative impact on overall architecture characteristics
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ulron  Advanced Concept Applications

» NASA Space Solar Power (SSP) Study

o Integrated Architecture Assessment Mode (IAAM) analyzes performance &
markets for SSP deployment & operations

o Assessed the economic feasibility of 17 architectures, identifying 3 with the
most promise

« Conducted sengitivities on key technologies and system attributes that were
used to identify 8 critical technology development needs

= NASA Highly Reusable Space Transportation (HRST) Study

« Integrated Launch Architecture and Market Model (ILAMM) indicates
commercial venture architectural concept viability for alternate architectural
configurations and market forecast assumptions

« Used asacommon tool in the integration task force to consistently analyze all
benchmark architecturesincluding SSTO, launch assist, and air-breathing
propulsion

« Used to conduct sensitivities on key drivers such asvehicle life, operational
thresholds, market forecasts, design margins & operability vs. performance, and
degree of system reusability
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|ntegrated Launch Architecture
uiron and Market Modd (ILAMM)

SUMMARY COST PARAMETERS
% of Non-Rec privately 80% (GO to Performance Summary Sheet ) IRR asa function of Launch Price [$/1b]
Reference Price [$/kg] 1200.0 [$/kg] 35.0%
Increment for Chart 9% | (GO toModel Introduction )
IRR a Ref Price (High Prob. 4.95% 30.0%
IRR at Ref Price (Med. Prob.) 10.72% (GO to Market Summary Sheet )
IRR at Ref Price (Low Prob.) 29.09% 25.0% _——= o _
Orbital Vehidle COSTS (GO to A) ReusableFirst Stage ) Probability
Launch Cost [$/kg pll] $149.34 20.0% Medium
LV HAW Cost [$/kg pil 53721 | (GO toB) Ground Launch Infrastructure ) N Probahility
Prop Cost [$/kg pll] $10.52 - - 15.0% — —High
Operations Cost [S/kg o] w1012 (GOtoC)Orbital Vehicle ) Probability
b > 10.0%
Percent H/W Expended 0.100% -
HW Cost [l 16,000 (GO to D) Launch Assist (Ground) ) co
Propellant Cost [$/kd] $0.30 -
Labor Cost [$/hr] $60 0.0%
Labor Hours [hr/flt/kg] 0.2000
-5.0%
Initial Launch Price [$/kg]
Non-Recurring Costs [$B] Recurring Costs per Flight [$M]
03149 8$0.00 B$142 0$033 830,00
B A) Reusable First Stage B A) Reusable First Stage
B B) Ground Launch Infrastructure ® B) Ground Launch Infrastructure
OC) Orbital Vehi_cle OC) Orbital Vehicle
0 D) Launch Assist (Ground) 0O D) Launch Assist (Ground)
0$13.35 0¥312
Annua Cash Flow Cumulative Net Cash Flow
$10,000.00 $200,000
$8,000.00
- == Low $150,000 - == Low
$6,000.00 Probability] Probability
Medi Medi
$4,000.00 Probability] $100,000 Probabiity
o B — B
of I of 1)
$0.00 $50,000
20
($2,000.00) % |
($4,000.00) 20
($6,000.00) ($50,000)
Year

« Integrates price-driven dynamic market model with vehicle architecture - cost, performance & operations
« Providesinsight into pricing strategy and business outlook - generates IRR as a function of price
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uiron

R& D Decision Su

oport Process

Organizations

Interested in

Submitting Projects
1

\

Automated & Structured

Data Requirements

» Ensuresappropriate
and complete data

RELEVANCE

to Mission Needs

QUALITY
Tech & Mgmt Approach

VALUE

of Project

Evaluation Criteria

« Aligned with
Mission Needs

* Meets Real Need

* Has Strong
Customer Support

Evaluation Criteria

» Good Technical
Merit

« Sound Management
Approach (Low Risk)

» Good Basis of Cost
Estimate,

Evaluation Criteria

« High Expected
Value

* High Benefit/Cost
Ratio and/or NPV

« High Probability of
Success

-
Y

Proposal Data

5 = - _
g — — —
5 - - -
>
m — — —
R& D Project g - — -—
Description - =
(1) Relevance
(2) Quality
(3) value Clarification/ . VY . . LA/ . . LA/ .
modification of Rejected Projects Rejected Projects Rejected Projects
data required

Project Proposal |mprovement

Selected Projects

» High Relevance
» High Quality

» High Value

Futron has developed R& D processes that are linked to strategic

objectives for improving R&D outcomes
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ulron R&D Decision Support Benefits

= Morefocused R&D activities

« Establishes and communicates context for research

o Alignment with strategic objectives

o Allowsproposersto understand research goals and focus proposal efforts
= Greater returnsfor R&D investments

« Decision processimproves portfolio to select R& D investments with greatest
potential

« Analysisof benefits of research aids in showing value of additional resources
 ldentifies projects with best potential for high value returns
» Leveraging R&D investments

« Multiple applications of developed technology through a robust technol ogy
management infrastructure

» Judtifiable spending decisions
o Traceable, credible process
« Increased quantification of expected benefits
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ulron R&D Decision Support Benefits

= Morefocused R&D activities

« Establishes and communicates context for research

o Alignment with strategic objectives

o Allowsproposersto understand research goals and focus proposal efforts
= Greater returnsfor R&D investments

« Decision processimproves portfolio to select R& D investments with greatest
potential

« Analysisof benefits of research aids in showing value of additional resources
 ldentifies projects with best potential for high value returns
» Leveraging R&D investments

« Multiple applications of developed technology through a robust technol ogy
management infrastructure

» Judtifiable spending decisions
o Traceable, credible process
« Increased quantification of expected benefits
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ulron FAA R&D Portfolio Management

» Resource leveraging study to address declining
R,E& D budgets with increasing requirements o N\t R )

» Developed resource leveraging opportunity analysis | s - LIttt
concepts e o

« ldentified additional resource leveraging O U0 OO e S SO 0 U S oS50 O O O
opportunities

0.00

= Study of FAA R,E&D Programs, Technology

Project Leveraging Ratio (PLR) Example
7.00

Development, and the NAS Architecture s
o ldentified NAS Architecture-defined needs not

- ADAS, ASOS, AWOS
being addressed o ey D o

. Mapped technology requirementsto activities, : 32_525;35:f:A;;j:';,;;M“::;§::::::::§:::::::;.;N;::§:::::::;§::::::::
introduced the use of technology maturity indicesto | § op— % r e el b
FAA R,E&D planning TR U O O —

. ldentified relevant external research activities (e.g., | £ |- I I
foreign, DoD) B

1996 1997 1998 1999 2000 2001 2002 2003 2004

Year of System Operational Deployment
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ulron Risk-Based Decision Support (RBDS)

» Project management methodology to execute:
o Riskidentification
o Risk analysis

Risk mitigation

« Risk action tracking

» Legacy capture

» Critical element of Project Manager’'s decision
support system 3 il
» Quantitative, predictive, experience-based = auab ]

LT AT AT AT

Cost  Schedule Mission Safety RM&Q
Success

P| P P P P|
LA L AT DT DT A
Cost  Schedule Mission Safety RM&Q
Success

P| P| P P| P|
I N I I A B\ 4|
Cost  Schedule Mission Safety RM&Q
Success

ption B

Making decisions that achieve an optimal balance among competing program risks
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viron RBDS Benefits

» Quantitative prediction of future cost, schedule, performance & safety
results

» EXxperience-derived basis for improved decisions

» Traceable, quantitative decision impact assessment

» Consstent decision basis, comprehensible internal & external decision
legacy

= Morecertain cost, schedule, performance management

How to live close to the margin without going over the edge
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uiron

RBDS Applications

= NASA ARC Life Sciences Payload (potential payback 243:1)

Management Risk: evaluated 15 processes using maturity model (accounted for
62% of overrun)

Integrated Cost-Risk Impact: identified $100M potential savings from risk
mitigation investment of $5M

Process Improvements/Shared Learning: eliminated $20M at-risk cost through
training and facilitation

Technical Performance Measures. basis for managing schedules, technology
devel opment, contigency reserves, etc.

» NASA ISSFlights 2A-7A (potential payback 172:1)

Pareto Analysis Risk Impact: of 91 identified risks, 12 accounted for 80% of the
impact: basisfor logically prioritized, focused, cost-effective risk mitigation
Critical Path Risk Impact : probability of task being on critical path affected by
risks: basis for improved critical task control

Work Effort versus Program Milestones Risk Impact: most risks affect tasks not
on critical path, driving cost rather than completion date (basis for resource
conservation by selective risk acceptance)
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RBDS Processfor Life Sciences
Payload

uiron

| ndependent Risk Adjusted
Cost Cost Estimate

Estimate by E
WBS PN

A

Determine Cost I mpact
Confidence
&hedl,"e Cost Impact levels
80%

15 50%
20%

. , or other
. model
Technical -
- Very High
2 1. High
M anage- = e
ment E Very Low

25 50 .75 10
Probability of Occurence

Source: GSFC Risk Cost Model; 342 Science I nstrument

Faster, better, cheaper demands both technical and management innovations
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uiron

RBDS Processfor ISS

Build Networ k

* Task-based, Duration-driven
« Logically Linked, Closed
* Template Model Start
- 7120.5/41490 Flow
« Refinements from:
- Level 2 Schedules
- Roadmaps
- CSD Data
- LPM Discussions
« LPM Participation Critical

Apply Risks Size | mpacts
Preliminary Preliminary Prelim

* Note Anomalies
 Discuss with LPM

e Trandateinto Risks
* Map Risksto Tasks
¢ Questionnaire-guided

Detailed
* Obtain RDMA Inputs
* Discusswith LPM

* Trandateinto Risks
*« Map Risksto Tasks

* Questionnair e-guided

¢ Run Simulations, Find
Probable: Critical Tasks;
Launch, Cost Distributions

» Experience-based

* Quantitative Results

Report

Detailed

¢ Like Preliminary, but
IncludesRDMA- and
RBDS-identified Risks

* Quantitative |mpact, by

Risk by Task, and Total

Assess Mitigation
« Rank Risk by Impact
- Quantitative
« Pareto Analzye
- Find Key Drivers
« Size Impact Reduction
to Dateon Key risks
* Repeat Pareto Analysis
on Residual Risks
- Quantif y Change,
Remaining Risks,
Value of Further
Mitigation

I dentify Options

« Find Alternatives
* Find Probable Cost, Risk
- Full Life-Cycle
- with Implementation
« Compareto Value of
Further Mitigation
« Recommend Best
Alternative, Back-up, to
- Prevent
- Abate
- Insure
« Suggest Tracking Scheme

Improve Mitigation

¢ Decision Maker Makes
Final Choice
- Accept
- Modify
- Regject
* Decision Maker
Implements, Tracks
* Regular Reassessment
Helps Closure

The processis predictive, quantitative, and experience-based
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ulron Value and Benefits Summary

» Futron offerings are strategic to JPL’ s future

« Potential community-wide improvements (risk management, decision-
making, & resource utilization)

« Facilitatestrangtion from industrial age to information age methods &
technol ogy

o Promotesfaster, better, cheaper innovations
« Satisfy demands for more business-like strategy

» Possble opportunitiesto impact the JPL community
« Egablish and implement RBDS asa JPL standard

o Utilize R&D portfolio management to improve organizational
performance

« Apply integrated architectural assessments model for trading off advanced
exploration concepts

Futron’s services pay for themselves by generating value far in excess of cost
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